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等工艺参数，在 PDMS/玻璃微流控芯片中成功制作蛋白质阵列，使用 PVA 膜保
护蛋白阵列活性。 
3. 建立了刻蚀法，考察并优化了刻蚀功率、时间等工艺参数，成功制作了





5．组建了细胞培养实验室并建立了 Hela 细胞培养技术，考察了 Hela 细胞
在 BSA 和 Gelatin 蛋白质表面的吸附行为，及培养时间对细胞在蛋白表面贴附的












































































Recently, microfluidic chips have been found widely spread application prospect 
in many fields including chemical, biological, clinical, environmental and public 
security areas. There are many merits in this analysis system of multifunctional 
integration, processing speed quickly, consuming less reagents and high throughput. 
At the same time, microarray technology has also acquired a large application in these 
areas because of its high throughput and multiparameters analysis of biological 
molecules. The combination of both, namely microfluidic chip with protein array, 
which has both technical advantages, can handle complex biological or medical 
samples and analysis biological or medicine samples with multiparameters, has 
become one of the most favorable tools in molecular biology and clinical medicine 
research. 
This thesis aims to resolve existing problems of preparation of protein arrays 
with high integrity and activity in the bonded microfluidic chip. The main work and 
results are summarized as follow: 
1. Method for the modification of glass by 3 - aminopropyltrimethoxysilane (APTMS) 
and fabrication of polyvinyl alcohol (PVA) layer was established and optimized, and 
the effect of high temperature and ozone activation on the activities of proteins (BSA 
and gelatin) during the chip fabrication was discussed, which had laid the foundation 
for the future preparation of polydimethylsiloxane (PDMS)/glass chip.  
2. Microcontact printing was used to create protein arrays on the glass substrate 
modified by APTMS, the structure and wettability of the PMDS stamp was optimized. 
Protein arrays were successfully made in PDMS/glass microfluidic chips, and PVA 
layer was used to protect protein array’s activity during the chip preparation. 
3. Method for the preparation of protein arrays by reaction ion etching (RIE) was 
established, the effects of RIE power and time were optimized. Bonded microfluidic 
chip with protein arrays in it were prepared, and Hela cell was cultured in the chip to 
examine the function of the chip. 
















with gold-coated patterns. The technology of gold deposition and lift-off was 
discussed and optimized; protein arrays of high integrity and high activity were 
prepared on the gold-coated substrate. Cell arrays of 200 μm were obtained in the 
bonded chip with protein arrays. 
5. A cell culture laboratory was set up. Adsorption behavior of Hela cell on the surface 
modified by protein BSA/Gelatin was studied, the effect of culture time on the 
behavior was also discussed. At the same time we also investigate the Hela cells’ 
growth on the PDMS surface, found that PDMS is a kind of biomimetic materials 
proved to be biocompatible. 
6. Technological progress for Hela cell culture in the microfluidic chip was 
established, the influence of shear force and bubbles on the cell growth was explored. 
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